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A STATISTICAL STUDY IN EXPERIMENTAL PESTHETLES « 
Since the aesthetic value of the objects surrounding us must always 
be more or less influenced by their various practical applications 
or associated ideas, it might with propriety be asked whether re- 
sults obtained under conditions which more or less perfectly eliminate 
aii such ¢Consczous essdeiations ¢an be used as data: from which: te 
abeite laws eovernine the practical relations which must subsist as a 
Pacis fOr our aesthetic: pi@asure, - whether in effect, the experiment- 
al aesthetics of the modern Germans is really the first step towards 
a scientific investigation of the Laws of the Beautiful or whether 


it is to be regarded simply as a branch of PaBychology having no 
connection with the aesthetics 


S) 


tudied by the Philosopher from the 
metaphysical standpoint, or the Artist and Ifusician empirically, 
While mot disposed to admit the force af this objection, a diseussion 
or it Te Geyond the scope or the present paper, and ae will here 
Simply be assured that the existence of Experimental Psychology 


f2 in 1tseli 42 suftictent excuse at least ‘for an attempt to throw 


light on some of its phases which have not so far been accorded the 


attention which. their interesting character would seem to warrant, 
I 


As the work of the principal investigators in this Tield, seeing 
and Fechner, has been. necessarily kept constantly in mind during the 
present experiments, it may be well before deseribing the latter to 
recall briefly the more important features of the earlier German work. 

In the middle of the present century an elaborate attempt was made 
by Zeising to fom= a fundamental law of aesthetics, -The idea of the 
peautiful is so intimately eonnected with that of "Proportionality' 
that any clear separation of the two is impossible. Now in the 
universe as we find it all dimensional relations are so ordered as to 
be capable of resolution into a certain mathematical ratio. But 
Since the world is posited as the Absolutely-beautiful it appears that 

Ae OL 

this mathetical ratio also represents the most fundamental law of the 
aesttietic of compounded dimensions, and from the commonly recognized 
principle of aesthetics we may suppose from this that it represents 
most perfectly the idea of the manifold in the one: to @it, Zeising 
has given the name of the "Fundamental Morphological Law of the 

‘ ee sanedn 
Universe", The ratio to which Zeising attaches se=sreh importance 
is thet known as the "Golden Section", or Harmonic Mean,-such that 
the lesser of two Quantities is to the greater as the greater is to 


the sum of the two, or (if we put one equal the smaller dimension, 
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The chief merits which Zeising attached to this proportion and which 4a 
him to believe it more advantageous than any other are: I, From its 
irrationality it combines the endless with the practically realizable. 
2. It is in a certain sense both a geometrical and an arithmetrical 
proporsion:singe»one of i4s'members is alsoeithe.sum of, the: other two, 
whieh condition establishes an equality and continuity of the rela- 
tions between the whole and its parts,and so corresponds most close- 
ly to the general notion of proportionality, in whieh we lcok for an 
agreement of on the one hand the ratio in whictk. the parts stand to 
each other and on the other hand to the whole. 6. The mean between 
perfect unity and too great diversity of the parts rep esents also 

the most natural transition from unity to multiplicity. Zeising 
wolacues this..relation to extend: not only to the order of things on 
the earth but also to the distances of the planets and star groups, 
supporting this view by an enormous number of detailed measurements, 
from which seareely anything known to modern science appears to have 
escaped. Various animals, including man, plant anatomy both gross and 


microscopic, the various forms of erystals, and finally numerous 
3 


works of art, ancient and modern, of recognized value,- all have been 
carefully measured and all are according to Zeising, but so many con- 
firmations of his thesise 

Fechner has more recently devoted attention to the further in- 
vestigation of the comparative value of various dimensional relations, 
and although it can hardly be conceded that he has established any 
very satisfactory conclusions, he has at least plaeed the entire sub- 
ject on a more intelligible basis, The following objections to 

twork 

Zeisings furnished the incentive to Fechner’s more careful study, 
I. Too much dependence was placed upon the general theoretical con- 
siderations, which were insufficiently supported by evidence, 
2. Not enough care was taken to distinguish between pleasingness from- 
association and direct pleasingness of form. 5. Only such cases are 
recorded as agree§ with the requirements of the theory, particularly 
is this true in the case of complicated works of art and the human 
body, which leave it an open question which are to be considered the 
chief dimensions, 4, Although capable of yielding the best re- 


sults, experimentation under the simplest possible conditions was 
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Proportionslehre, Leipzig, 1854, 


Peclet tad s In his studies Fechner adopted three methods: Method of 
Cthoice , Method of Production, Method of Application or Employment, 
in the Method of Choieé simple ‘figures: of different proportions are 
shown to a number of persons, each of whom selects that figure which 
Pieases Wim wget (°o In the ‘Method of “Production thé ‘stibyeéts- instead 
of selecting from figures already drawn, themselves construct the 
figures of the shape most pleasing.“ In the Method of Application, 
simple objects whose use is purely or largely ornamental, and whose 
shape is accordingly determined by the necessity of making them as 
pleasing as possible, are measured, and the comparative aesthetic 
value of the different shapes is supposed to be represented by the 
relative frequency of their occurrence, Among other things Fechner 
measured Christmas Cards and’ note paper envelopes. whe VSesuris 


Wikis Seciier’ hes’ puokisted and Which are based chiefly on th 
; z 
Method of Choice, lead him to the following statements: 


by Fae ere ith, “tre “Shapes rear it, and the very long fi¢ures ap 


are the least pleasing. 


we 
Vorschule der Acsthetik, Leipzig, 1876, p I86, 
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2. The square has little advantage over the figures near it, 

5. simple rational relations, such as represent the relations in 
musical consonance have no advantage over relations which would 
produce dissonance, 

4, he rectangle representing most nearly the golden section, 
together with the figures. lying near it,.are fownd to be the most 
pleasing. 

5. In horizontal lines the symmetrical arrangement is much more 
pleasing than the harmonie division. 

Fechner finally concludeAé that while the harmonic mean is really a 


pleasing mode,of division, Zeising’s elaborate claims for it are 


Guite without foundation. : 


Unfortunately the results of neither of these investigators can 
be regarded as. conelusive.. Against ..the work of Zeising the objections 
of Fechner are perfectly valid; indeed it may well be questioned 
whether in a matter so purely psychological as the superior aesthetic 
value of one proportion over another any apvriori argument can safely 
be allowed, - whether the only safe plan is not rather to first 
exhaust every means at our disposal to ascertain empirically the 


facts, whatever they may be, before venturing any final explanation 
b. 


of them, Zeising’s pre-conceived notion of an "Uridee" must in it- 
self have had ae considerable tendency to render his work less critical 
(ha it GUneTwise would lave Deen, and his method of measuring trom 
what in most cases appeared to be purely arbitrary points precludes 
the placing of any confidence in the one method which he employed to 
substantiate his wide-reaching hypothesis. 

Fechner’s work we should expect to find free at least from the 
defeets whieh he justly DOECS OUL IN that “ot his predecessor, but in 
this we shall be disappointed. Of Fechner’s three methods the first 
is the only one not open to serious inherent defects, In the Method 
of Application Fectner tells us that "One measures the simplest 
objects of ordinary life whose shape is determined rather with regard 
tO pleeelieness than wee (provided that it is a question of.pure, 
direct pleasingness)", without, however, indicating where such 
objects WiGee Sheve 1s free from Use or assotiation ean be found, and 
the objects which he mentions are certainly very far from complying 
ate tihdsd conditions. As our Author himself points out, visiting 
cards are appreciably modified by the length of the name they bear; 


envelopes vary much aceording to the fashion (which is no less true of 


a 


visiting ecards). Fechner believes that they vary about an average 


size, this average representing the most pleasing form; but it is 
highly probable that this mean size is itself determined by practical 
considerations such as folding the paper once or twice, or often by 
the desire to preserve an agreeable relation to the address as 
written onthe face of the envelop,- exemplified: by the squarer shape 
of the average size in Germany , where che use of long titles causes 
the address to contain more lines than in the less ceremonious Eng- 
lish speaking countries, Another class of objects which Fethner 
mentions comprises ornamental crosses in the form of jewelry. Of 

such crosses Fechner measured a large number, and concludes, since 
their use is for ornament , that they are essentially independent of - 
the erucifix. This view cannot be regarded as satisfactory. The per- 
sons who buy crosses are for the most part those who have consideable 
religious association with them and are accustored to see them in 
ehurches, or at least on cards, copies of paintings, etc., so.that it 
seems hardly probable that the choice of shapes would escape the in- 
fluence by association of the conventional crosses frequently seen. 


In his Christmas or "Gluckwunschungskarten" Fechner has perhaps the 


best objects for his investigation, but even here he would have to 


$. 


show that the size of the card was first determined upon, and then 
the verse. picture oF other “inscription made to, fit -it. before he 
could legitimately depend upon such measurement, Since the inscript- 
tion itself is the very excuse for the existence of the card it seems 
much more probable that the design would first be fixed and the card 
so cut as to make a suitable margin: this is essentially what the 
artist does when he selects a canvass of the proper size for his con- 
templated pieture rather than paints until he has covered a certain 
surface, 

ane Mevnhod of Production Ws, Curiously enough, regarded. by Fechner 
as a distinct feeture proceedure from the Method of Choice, and it is 
even suggested that the results obtained by the latter be in part 
controlled by those of the former. The manner in which the method 
was employed was as follows: "In the case of crosses by this method a 
movable cross-piece is shoved along over a fixed upright until the 
most pleasing height appears to be reached ......" Now it is evident 
that in order to fix upon one height as the most pleasing we must 
have other less pleasing heights with which to make a comparison. 
Sinee, however, in moving the cross piece along we can see only 


one position at a time, we must depend on memory for the preceding or 
is : 


comparison positions. The Mthod of Production is in fact nothing 
more than a modification of the Method of Choice in which the clearly 
drawn comparison figures are replaced by the more or less imperfect 
anc confused memory images. Not only are such memory images far 
less reliable than the aetusl figures, Dut the errort quieniy to 
observe and remember each shape so distracts the attention of the sub- 
ject, that, at least in my own case, it 1s difficult to make a posi-+ 
tive estimate of the value of any position, even Detore 1: hes mm acer 
from view. Both this and the Method of Application appear to ve so 
untrustworthy that in the present experiments they have both been 
Gisearded and the Method of Chhice alone employed. Depending upon 
this method alone it becomes necessary to enter upon a somewhat 
fuller discussion of its disadvantages or merits than in the case of 
the other methods. 

As defect& in the method Fechner regards the follewine : 

&) In order to gets surtieientiy large number of Feculie, 4% fe 
desirable to experiment before audiances rather than with single 
individuals, But this manner of working is open to the defect that 


+a 
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he expressec opinions of one subject are likely to influence the 


* our Bxperimentalen Aesthetik, Leipzig. IS71,. brster Theiz.7, 
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judgment of another. 

b) When ready-constructed figures are shown vO A subject itis 
impossible to have the series infinite, that is, with infinitesimal 
differences between the foe utes, whe efieet of this: being -that ait 
might happen that the shape most pleasing to the subject might lie 


between two sizes actually shown him, and not be represented at all. 


c) When we lay a limitecé number of figures before the subiect it 
is possible that’all may be smaller or all larger than the ratio 
whieh is for hir the most pleasing, When this is actually the case 
the subject should choose one of the end figures,- the smallest, if 
all the figures drawn are larger than the mos t pleasing, the largest 
if all the figures drawn are smaller than the rost pleasing, A 
figure at the end of the line is, however, from the very fact of its 

Le” ° . st te a 
position,a disadvantage compared with one nearer the MuGdl é4. and. 1% 
is possible that the subject would instead of S¢1600i0. 6° tLe end 
figure of the last line prefer one of the middle figures ot-mthat 
line, So strong is this tendency thet even if the most pleasing 
ratio itself were a: end figure of a line it is probable that one of 

. : : he 
the intrinsically less pleasing ,end figures would often be chosen. 


Fechner calls this disturbing action of the position of a figure the 


/f 


"Influence of the Middle." As applied against the experiments of 
pei: Ge rae objections are apparently valid enough , but there seems 
no reason why the first two cannot be easily avoided, while the 
third is of less importance that would appear from our Author’s 
remarks, 

a) The simplest way, to, correct this defect isto request; the 
audience to write down their severai opinions, cautioning them not 
to consult with each other but rather to make perfectly independent 
judgments. This was the plan whieh I habitually followed, but where 
the subjects were unable to do thi_s intelligibly anteitigentiy I 
first explained to them altogether and then questioned each separately 
writing down his aaference as he. himself. would have done had he been - 
able, 

b) The possibility of the best shape falling between two of the 
figures shown, ean be exeluded by making, the.figures of so little 
difference between any adjacent two that the subject is only just 
able to distinguish between them, After several trials of different 
proportions, I settled upon those in which the figures were afterwards 
constructed as fulfilling this condition as nearly as possible with- 


out altering the absolute difference at different parts of the series. 


fh 


At no part except the extreme lower end if the difference more than a 
very little over the minimum observable, and the series have a range 
Buen the. Day & Simei] part ot choices fall on this region; it is 
OrG0evLe Bisco tnat those Who Choose the extreme do so rather because 
they find considerable contrasts pleasing than because a figure of 
that particular shape is more pleasing to them than another whose 
Proportions ere Gut Little different. It is tmre that in the &ase 

of the "Lines divided by a Point" (series 3) a large number of the 
Choices fait°at the énds, but in this series the opportunities of 
Making aecurate comvarisons are from the arrangement of the figures so 
Slight that for ordin-ry observation the effect throughout the entire 
series is that of a perfectly even gradation. 

e) The "Influence of the Middle" does without doubt make itself 
felt, In some “trialsm ade by Fechner of placing before the subject 
three objects, the middle one was found from its positbon to have an 
advantage over the ends. This arrangement was, however, particularly 
adapted to bring out any such influence, and under the condiions of 
actual experimentation the results are by no means so regularly 
affected, In my experiments the rows were all composed of an even 


Pueer Gr Tieures, and the number of’ rows is itself always even, so 
/3. 


that any exactly middle line or figure is excluded, Nevertheless even 
this arrangement is insufficient to prevent a majolity of the choices 
from falling on the more e¢entral of the figures, in. \prererence to 
those at the extremities of the lines. Since however the number of 
figures used in these experirents is so much greater than in those o& 
Fechner, it will be seen that although the distraction of choices 
fror the ends is really to be-observed, it is of comparacivels, 1ays.e 
importance, a distraction of a choice from the end of the line to 

whe third figure representing ibs for emample. the, gases, tae 
rectangles a difference of height of 4 um,., where the base is con- 
stantiy I00 mm, While admitting, therefore, the reaility of Fechner’s 
objection of the "Influence of the Middle", I believe that it is not 
a nature S& seriously prejudice the results in a series of experi- 
ments with a considerable number of suitably arranged figures. 

Having now briefly reviared the objections to which Fechner calls 
attention against the Method of Choice, certain defects in the actual 
manner of working of our Author which he apparently failed to detect, 
will next be pointed out. Describing his experiments he says: 


Tem rectangles cut out of white cardboard were laid on a black table, 


€ Vorsehule der Aesthetik. po I95-1I94, 


ay 
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always without definite arrangement , and placed at various angles to 
each other. The rectangles wre all of edual area (=a square with 
sides of 80 rm.), Gut Oy Ultterens, proporsions, the shortest being a 
Bigere Oo 32 telio Til. the longest with a: Fatio 2395 . ves. ie 

To this plan the following objections can be made i 

a) It is meh less Convecient than having all the figures fasten- 
ed together, 

b) By the frequent handling to which the figures must be subject- 
Oc whey are very apt to get dirty or have their edges more or less 
roughened ,. either of which would make a figure in which it occurred 
iéss pleasing. It, is, true Fechner says when this hay» -enes the entire 
Series migt, be replaced, but in Qractice this is hardly likely to be 
done as. often as it should be to avoid all risk of prejudice from 
this source. 

¢) Laying white figures on a black background exposes them to the 
effect of irradiaticn. 

d) Placing them at various angies to each other is bad since the 
particular angle a which a figure is placed may easily influence the 
subject either in favor of +ho—ftewwe or acainst it. When a figure 
is at a considerable angle with the line of vision of the observer 


ix 


he must either see it as a trapezium or else turn his head into a 

new and perhaps uncomfortable position, a fact which we would certain- 
ly expect to find influencing the feeling-tone. Finally, such a 
method is in any case bétter adopted to a series of exseriments like 
Fechner’s where only two classes are differentiated, male and female, 
than to one like the present, where it is specialiy desired vo Compare 
the results from a number’ of ditrerent ¢lasses,. whieh ts oni prace 
ticable if the eonditions be kept es nearly as poseivre Giles Fer ali 
the trials, 

@) it’ is (a a Bee to ebugrhieh ne figures of a constant 
area than it it is to keep one of the sides a constant length. In 
both cases we have two variables, dre the attention of the sub- ~ 
ject isto be concentrated on the two sides) judging the best ordpor- 
tion between them, we shtould allow only one of these to vary, the 
other variable thus becoming the area. Sinee the subject is always 


told to consider the shape only without regard to the size, the 


area is ‘a matter of minor Importance; ;moeréover, the tact that the 
area remains Constant’) as it Féechner’s figures, can te of little sus 
jective value since one is unable to tell by simple inspection of a 


series of figures of varying shabe that their severe ‘l aréas are alt 


As 


Gival, even if this be the case, 

7) 72 is better ta heave the figures hung up in a vertical plane 
opposite the eves of the subject than to spread them out on a flat sur- 
face, distortions of perspective or framing effects due to the bound- 
aries of the supporting surface being more likely to oceur when the 
latter arrangement is adopted. 

g) The mimber of \figures used was much too sisall, making the 


experiments especially liable to the defect which Fechner mentions, 


that the subject’s choice may fail between two of the figures shown. 


h) The series should not begin at the square but rather at a 
gagure hicher than lone. it is very possible that if the. sbject 
notices that the first figure is probably a square he may be led to 
think i$ has on that account a special value, the supposition on his 
part being that something must have influenced the experimentor to 
have cormenced at that particuler fizure rather than some other, 

It is true that since the subject is told to pick out the most pleas- 
ing figure on its own merits only, such ulterior considerations ,should 
not influence him but practically it is difficult to get untrained 


observers to adhere strictly to this injunction, and we should tryto 


remove every possible distracting influence, Closely related to 


dhs g 


this is another possible source of error. Owing to the physiological 
overestimation of the vertical height of reetangular figures, a 
figure which is really a square appears higher than long. Now when a 
subject finds the square the most pleasing and attempts to pick it 
out, what he really does is to indicate a figure somew.at longer than 
Rien, It is no doubt this influence to which we mustiattribute Fech- 
ner’s conelusion that the square is one of the most unpleasing figures. 
He himself quotes a ease in which the subject thought that the square 
(first. figure of the series) ought to be the most pleaeing, Dut eon 
not bring himself to regard it as such. We might be léd to believe 
that if the square were really a pleasing figure, the nexs of 
Fechner’s ratios, 5:6, ought to appear as the square and consequently ._ 
receive a large number of choices. As a matter of fact, however, 

this figure is too far from the square to appear as such. The 

ratio commonly mistaken for I00: I00 is 92:I00 (see later), while 

0:6 is approximately 85:I100. But the figure objectivelyof this 
proportion is, as my experiments show, one of the least pleasing, 


so that we should not be surprised at findin,: that Fechner obtained 


only 0.22% of choices for his second figure, Had he constructed kis 


(Op, Cit, pe. 19s, 
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his Piovas ath a much less interval between adgacent members 
of the series he would probably have been led to a different con- 
elusion in regard to thel§pleasingness of the square. 

In the face of the foregoing imperfectionsit will probably be con- 
@edea that the ¢ond usions of Feehner, not léss than those of Zeising, 
stand in need of further substantiation before they can be regarded 
BS enchorit tive expression of the facts of the case. The objects 
Oi he present, study are, therefore, - 

I) To confirm or disprove by means of experiment grater ink 
number and more cautiously carried out than Feehner’s the conclusions 
of the Jatter investigator, 

™) if it be found that there is one proportion of greater 
pleasingness than the others,to ascertain if it remains constant in 
tne different classes of subjects tried,and if not to examine the 
direction,extent, and significance of the variations. 

It still remains before presenting the results to deseribe the 
practical details of the work, 


Ficures emploved. In the construction of the figures an effort‘was 


made to avoid the defects already discussed of Fechner’s series, 


The means taken to attain this end follow, the letters referring to the 
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the list of objections to Fechner’s work, 

ay THe Tipures are 421i en one piece 62 Feist, 

D) The above arrangement obviates the necessity of handling the 
candivicual Tipwrves at all, 

@) Fipures are all raw in outline, 

d) Figures are'all firmly pasted in the same position, 

e) In each of the first two series one of the dimensions remains 
constant, 

f) Figures arrenred so as conveniently to admit of hanging them 
uD, 

g) The number of figures was made empirically sufficient. 

h) In the series of rectangles the first three Itewres are a7 
higher than lone. In the crosses such an arrangement is unnecessary ,¥ 
for a cross in which the vertical is the same lenrth as the horizontal 
gives the effect .of having the former much longer than it really is. 

While the Harmonic Mean is in none of the series exactly represent 
ed, the figures marked 0 are in eact. instance well within the limits 
of distinguishability from the figure representing exactly that ratio. 
For more detailed descriptions and reproductions of the figures see 


Appendix. 
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he Figures. The first series was pinned up and 


mae Gib jec vn eo.e. TO ser ect the mcure- whien they-precerred, the 
Selection tO depend entirely woom wmiich proportion-ioeked the most 
agreeable without any regard to any possible associations or mathe- 
matical relations existing between the sides. They were also caution- 
ed not to communicate with each other. Blenks (see Appendix) were 
then furnishec them on whieh to enter their preferences, in e*ch case 
Se 7195s and 2 second choice being asked for. After they hac all 
weauten their choless:. the secon series was pinned up, and the first 
Ma BeCONG Choice asked and written. This was followed by the third 
Sorte, , (FOr wiien figures’ were selected in: the: sane manner,’ The 
subjects were then asked to fill in the blank lines on the left side 
of the ore, Stating: oer, Ave, Proteseion or business, If they were 
Specialiv 2nverested in ey, and’ it they had ever’ tals n' lessons in 
drawing. AS Tee aiready been stated, if they were umable to fill in 
the blanks therselves I asked the appropriate questions of esch 
separately and myself filled in emw responding blanks. At the end of 
each experiment the blanks were all numbered in regular succession 
witi. those which I had already gotten from previous experiments, the 


number of any particular blank in one series of experiments being, 


As 


however, purely arbitrary. The experiments with the inmates of the 
Philadelphia Alms House, those with whom the pupils at the Carlisle 
Indian School, and some of those at the House of Refuge, were not 
carried: further: than the rectangles, the crosses anc divided lines 

not being used partly because of the difficulty of keeping the atten- 
tion of these persons fixed long enough to permit any satisfactory 
result being obtained with more than one serietls of figures,and partly 
because the superior aesthetic value of one rectangle over another 

is much better marked than in the case of the other figures, 


The tabulated results of the experiments followg: 
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DIAGRAM SHOWING ARRANGEMENT OF THE TABULATED RESULTS 


OF THE EXPERIMENTS WITH RECTANGLES, 
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TOCGLS. fT 
ie PROGR EE wee we ee we t------------- Uneducated 3 
4,Male ----;----- Female .s 6 .Male-------- room Gmale 7 

; :--Art Students Ig : I9.Indians---: 
: :--Grammer school,I5 : a0.Paupers---: 
>--Professional men,8 :--Indians .I6 
:--Teachers and post-graduates.9 :--Paupers.1I7 
:--Uncergraduates ,U.of P. I0 ;--Hous@ of Refuge sis 
:--Episcopal Academy.II 
:--Art students.I2 
:--Grammar school,.13 


The numbers affixed to the various classes above refer to 


corresponding numbers of the tables following. 
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Considering first the bearing of the preceding tables on the 
results of Fechner. From Table No.I. it becomes evident that, as has 
already been surmised, the conclusion that the square and the figures 
lying near it are among the least pleasing is to be a&tributed to the 
fact that Fechner made no allowance for the physiological over-esti- 
mation of the vertical height of 2 rectarfular figure, It will be seen 
thet the total number of choices falling onthe ratio I00:92 is by 
far greater than on ae other 47. ithe entize series. « Bun, tas may pe 
seen by simple trial with the reproduced rectangles of the Appendix) 
LY 29 .0nis very. figure wineh, held dn ithe vertical plane, ooks.as 
if it were the square, the real square looking much Loo then the 
next greatest number of choices falls on the next smaller figure, 
which no doubt would to many persons look more nearly square than the 
preceding. I00:92 also received the greatest number of second choices 
showing that even among those who did not prefer the square above all 
other figures,,/there were many who placed it..only after their first 
Choiee. cit ner be noticed that with both the educated and 
uneducated (Tables 2,0) the square has a considerable advantage over 
ouher ghapes, So far-then from being en anpleasing figure, the square 


is of all the most generally pleasing. 


cee 


The second part of Fechner’s conclusion, that the very long 
firures: are: Unpleasing is: im dull accord: with the present’ results. 

AS. first sieht: ti mieeht seem asia f the last daigure were: an exception, 
but it is more reasonable to suppose that the considerable increase 
MO. Gwenty bhoiees whieh Table D. shows, is rather:due tothe posttion 
of ghe figure) al the extteme end of along series , there peing a 
physiological advantage in such a figure owing to the fact that the 
eyelexperiences a certain gevepatiea sense of rest. Tipindt being oblirved 
to hurry on to compare some other ratio. 

Fechner’ s second cone lusion that the square has little advantage 
over the figures near it is no doubt true of the real square and of 
the subjective square is true as far as perhaps one figure on either 
side , this variation being hive “however, merely to the differing 
perceptions of the subject ,wh ich leads to objective difference 
in the figure picked out as the square, 

In comparing the principal musical ratios (whieh are taken aporoxi- 
mately as follows: octave = 50:100; fifth=66:100; fourth = 74:100 
major third = 80:100; minor third = 84:I00) we shall see fror Table 
No. I., bearing in mind that the figure& selected will really be from 


two to four figures ~ according to its actual size - lower than the 


9 Se 


subject imagines, that the octave is one of the least pleasing shapes. 
The fifth, 66, is more popular, nearly the average number of choices 
(20), falling: onidt.o fhe: fourth, 74, is: about es! pleasing: as the 
fifth, but the major third, 80, receives choices considerably above 
the average, From 80 upwards: the curve of pleasingness wises! to,.che 
Inaximum for sizes other than the square until 6@or 84, The advantage 
g@# of the figures representing the intervals of the major and minor 
third is from the general tendency of the whole table quite as easily 
to be explained by being a mean between the evidently displeasing 
long figures on the one hand and those figures on the other hand which 
from being but slightly removed from the square give the effect of 
badly drawn squares. It seems then an unwarranted assumption that 
the common musical intervals represent especially pleasing proportions, 
If such a connection existed we would expect to find it more oueratave 
in the educated classes than with sueh persons as the paupers of the 
Philadelphia Alms House or, Indians;, but; in-comparing: the respective 
tables it will be seen that this is not the ease, Feechner’s third 
conclusion is then in accordance with the present eects 

The Harmonic Mean is almost exactly represented by the 100262, 


and it is evident that this is by no means one of the most pleasing 


4 


jh 


proportions. Taking 58 to be the figure which will appear Gf: Pro - 
portionsof the figure really Mo, O8.01 OL @hoiees this ficure re- 
ceived only I35, so that we mist abandon any claim for Superior perit 
of Zeising’s Golden Section., It cannot be claimed that the reason 
for this is that persons of probably inferior poe form @ large pro-~ 
portion of the subjects, for when we examine Tables 8, 9, I0, we see 
that this figure still remains almost without choices, white out of 
thirteen Art students only one selected ee 

Having now seen the conelusions which we are not justified Re 
crawing,we pass on to those which do seem to be supported by the 

G 

facts, In the first place, there can be no doubt thatathe mejority 
of ry subjects out of such a series of simple rectangles the square 
was more pleasing than any other proportion, The next most pleasing 
Shape has the subjective value about 82:100 (really 76 or 73). The 
relat ee Gare of these two figures varies somewhat with the class; 
thus in Table 2. taking the choices falling on 92 ,90 ,88 as represent- 
ing the number of persons who thoucht they were picking out the square | 


7 
we find that the square received 18.0% of the total choices, while 2, 


% 74 ; 
SL, PS received 14.6%, a difference in favor of the square of 3,4%. 


In Table 5. on the contrary, the percentages are respectively 17.7 


and 17.1, a difference of only 0,6% in favor of the square, 

In table 4, the ratio 82 has a sient advantage over the square, 
the former receiving 4I choices while the latter received 45, In 
Table 7, this condition is more marked, which contradicts the ¢rmme 
supposition that an uncultivated mind would prefer the simply symmetry 
of the ratio I:I rather than the more complicated relation. ‘Tables 
89,10, the choices of persons of eultivation, all agree in gixing the mm 
complicated ratio the preference over the square. Enquiring how 
these facts are compatible with the results summed up in tables 2 
and 56, we find that the advaatage of the square over the ratio 82 
as show in Table 2,-is to be attributed entirely to- the pupils of 
the two schools so largely represenited,- The Episcopal Academy and 
Hart Grammar School; while in the case of Table 3.,it is the boys 
of the House of Refuge who are responsible for the like cides eae 
position of the square. This leads to the conelusion that the young 
prefer the square to all other figures, while adults of nearly all 
elasses prefer some other ratio, usually 82:1I100, the square coming 
next or soretimes next but one after this ratio. In order to show 


this clearly the following tables are introduced:- 


et 


Pics Noe, 8 8 


g4D16 As 


Adults of both sexes. 264, 


IO 


Choices fall 


ane on 94,92 ra e) 


anc .9O..1,.00 + 
IO00) 


on .78. 76 and 


Choices falling 
4 2 
74 (I00:82) 


ry 0 I Es) 


ES 1 L 3 


and 90 (100:I00) 


Table B, 
Boysvend Girls, 0467... 
Tables Nos. Li Id I5 
Choices fall- e 
ing on 94,92 9 12 o2 
ing on 73,76 and 8 9 I6 


Choices fall- | 


74 (100:82) 


29. 


In Table II the proportion 72 received as many choices as the 


re ee. Os TOT 
~ CHOICES 

2 4 4) OOath ot 

7 6 13] 56< 21.2% 


18 | TOTAL 

niin speonceceatenen amt on </85 1188 
42 | I02=21.8% 
aL 54 <LI .5% 


square, being thus superior to 82, while in Table I8 the proportion 


‘72 also received more than 82, though still considertbly less than the 
square, These facts ,however, do not cetract from the truth of the 
‘staYement that while the square is not with acults the most pléasing 
‘figure, it does, in general, hold this position for children. We 
‘must suppose, then, that the pleasingness of squares is due to some 
(‘inborn of physiological condition, whieh later becomes modified or 
‘superceded as the result of the manifold associations of later life. 
(Since in'the case of the Tiale "inci ais Teple 10. One Savare, ac ke 
‘ferior ‘to the ‘retlio 92; with the Mare paupers. tapi 77. 00 the 

‘ratio 84; with the female Indians to the ratio 86; with the female 
‘paupers to 82, it is difficult to believé that this modifying process 
‘of later life has anything to 86 witli the multure of the mind in its 
‘narrower sense, and one is disposed to conelude that the effective 
‘associations are simply those of cormon life which every being 
necessarily forms, The following is a possible explanation. Original- 
ly a square figure is preferred, ‘but little by little the idea of 
‘strength, permanence, and safety become rooted in the mind. In 
‘proportion to the unconscious frowth of directing influence of these 
ideas,a square ficure will become one without rarked tendency to 


definite placement, without a substantial base upon which to rest 


Dr | 


more securely than in any other ho Bat bony In looking along the 
series of figures the eye soon comes to one distinctly longer than 
high, that is, one’which has a definite tendency to Termain firmly 

in a particular position, from which considerable force would be 
pecegnery to overturn it, Passing on, the stability of the figures 
becomes greater, but at the same time the violation of the inherent 
love of symmetry becomes More cistasterul to the subject, The point 
at which these two opposed mental forees balance is the determining 
moment O2 the selectioniof the fifure. This explanation has carried 
me 20meGwhsat far, it is true, from the original conception of 'the 
figures as simple planes without association of any kind, yet there 
Sera to be no Certainty that this condition can ever in practice be 
reached, and in a number of subjects whom I questioned, there was 
every: reason to believe that associetionsof a far less delicate 
nature were allowed to influence their decisions. 

But PL seam ts of the two ratios alreacy discussed there is another 
whieh in pleasingness Closely zollows them,- the subjective ratiok 
400370. Fepresented by GS. 64, G2. From Tables ¢I, and 22, we find 
that it is only to males that this ratio is pleasing, while among 


males it is much more pleasing to the uneducated than to the educated 
24 


(see Tables 4 and 6). Again, comparing Tables 16,17,18 it appears 
that the special pleasingness is confined principally to the boys of 
tre House of Refuge, On the contrary, out of 87 boys of the Grammar 
School only two gave.it [lest ehoige, Phe Signiticenee OF Shie tasire 
pleasing TALio is not evident but might perhaps be associated with a 
ereater sense of freedom and lack of conventional restraint in dis- 
Qarging the sqvuarer fipures, im tavor 37 6 whose proportions are 
more strikingly differen. . suena. 7eoljue having supposedly a con- 
siderable place. with young erimimals. The falling of. the first 
choice on a very long figure would usually be prevented by the 

ini rinsieal ly displeasingeharacter Of such ticures, ye. 30 is tniverese. 
int 26. note thet wWibte. on ihe longest Figures, SAY LNOBe.Of the Jase 
horizontal line 46 to 56, the total males except those of the House 


of Refuge (Table ot Table 18) gave these extreme sieures ank agere- 


' gate of second choice of only 7.7%, the percentage for the same figures 


. in the case of the House of Refuse amounted to no less than I22%, 


—! 


Of the second choices in genersl but little has been said. They 


sum therselves largely into a suecession of maxima and minima 


; determined in accordance wit: the middles and extremeties of the 


hwrizontal lines. Thus the objection of the "“Intluence of the Middle® 


eo. 


of small moment as long as there is a marked advantage of one figure 
over another, tis becomes a disturbing factor of real importance in 
the selection of the most pleasing of a number of figures of nearly 


equal value, 
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Binee Tousthe reasons already Given, the experiments with the 

Orecses-and lines*“are less-complete than those of the rectangres, 
(92019 

summaries only of the results are given. The first three fieures, 
Pepecitaiiy the first, are the evident favorites, while another maximum 
be Peacted in the ratio of 75:65, Since in each ofthe tables except 
foet afi the House of Refuge this second maximum is preserved; despite 
Bee fen that the fimire Ae one al thevendiot the line, there is 
egueticss some girone reason why it’ should be selected, and it is 
Pyssibie that the combat of symmetry and stability mentioned in con- 
nection with the rectangle is also the cause of the general selection 
Se Unis Darticular ¢ross; 


In Table 35 we eee the same tendency for the secondmagimum to 


“ 
149) 
i@)) 


meee 2 Oover/ position gn the series, viz., 57 whith presefits a 
eréeter Contrast. It will also be ‘noticed that in this table only is 
wee TAGi0 OY, whic: has the subjective value of the symmetrical cross 
chosen as the first maximum, The other maxima seer to be dependent 
On ve ~ tetluempe of the; Middle", a;ardbable result .of the relatively 
srall' difference of aesthetic value of one cross over another. The 
Harmonic Mean , 47, always is weaker than most of the other maxima 


Gan +0 Macc le, Go Giet pere. as in the case of the rectangle, there 


AS*mo reason to suppose that it enjoys. any advantage over other ratios, 
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The results with the lines abundantly support Fechner’s statementh 
that the most pleasing division of horizontal lines is the symmetrical. 
So thoroughly indeed are the choices rassed on the first four figures 
that it seers almost hopeless to find any other pleasing division at 
Bil, %% appears, however, that’ the figures Wrom So: to. 50 have «a 
light preference over the rest, which is marked by some increase of 
both first and second choices on the firures named. While in the ex- 
periments at the House of Refuge the great pleasingness of the regular 
O¥i5i on. is very apperent, yet it is also to be observed that the pro- 
portaon of eieee die eis alons the remainder of the series is 
considerably greater then in the case of the malesof the better 
Potoees i Jaule 4), the tirst choices on the first four figures in - 
Table 5 aggregating but 54.2%, while the same choices in Table 4 
represent 65.8%, so that the symmetrical division is only about half 
Be pleasing to the forrer class as to the latter, In so far the House 
of Refuge results agree throughout all three of the series of 
figures, With tre lanes, #3 in the other series, the Harmonic’ tean 


shows no advantage.. 


summing up the conclusions to which these experiments 1ead ws, we 
find:- 

I, Taking the experiments as whole, the square is the most 
pleasing of all rectangles. The next most generally pleasing shape 
is 82:T00, represented objectively by foess  & 700, 

2. Proceeding more in detail, we find that the young greatly 
prefer the square, while adults of nearly all ¢lasses prefer a O35 
simple ratio, usually S2a:t00, which an Weranee is probably to be 
explained by an early physiological tendency being finally overcome 
by the results of more mature exveriene. 

5. The young of the criminal class prefer for second choice a 
figure whose sides present a greater contrast than is preferred by 
young or adults of other classes, in explanation of which is sug~- 
gested the great sense of Pradomtons conventional restraint 
associated with figures of such proportions. 

4. Very Ths rectangles are usually displeasing, 

5. Contrary to the natural supposition, the effects of general 
culture are of small importance in determining the pleasingness of 
simple figures, while age plays a prominent role. 

6. Figures the ratios between whose sides also represent the 


se. 


ratios of the principal musical intervals are not preferable to 
those ratios which produce musical dissonance, 
7. The rectangle representing the Harmonic Mean is preferred by 


ie O14A5s. 


m, Of Rhee Crosses, those most often selected are the first 
three notwithstanding that in at least the first two of these the 
vertical looks higher than the horizontal, 

9,...A second. maximum is noted in the ratio 75:65 which reminds 
us of the explanation offered for the selection of the ratio 82:I00. 

IO. The. sorewhat. incomplete experiments at the House of Correc- 
tion show that the figure whose subjective value is that of the square 
is chosen before all others, while Wa next in pleasingness to it comes 
a figure the contrast of who%e dimensions is greater than that 
generally preferred by the other classes to whom the crosses were 
shown. 

II. The Harmonie Mean is not a favorite ratio. 


e 


ia, Ul the lines, by far the most pleasing civision ‘is into equal 
Parts, 2118 18 true of all classes, but the results from the House 


of Refuge show that the relative number of choices distributed over 


oN‘ 


the figures divided in such a way as to present considerable contrast 
of the two parts is greater than:inm the ease of “ther classes. 
I3. The division representing the Harmonie Mean is not distinguish- 


8d by a superior pleasingness,. 


Before closing I desire to acknowledge my indebtedness to Dr. 
Lightner Witner, of the Ghiversity of Pennsylvania, for a number of 
valuable suggestions in regard to the method of conducting these ex- 
periments. I am also under great obligation to the following gentle- 
men: Mr, Charles Lawrence, Superintendent , and Dr. Joseph Sailer, at 
the tire of my experiments Resident Physician of the Philadelphia 
Hospital;. Cant, Ryo Hy Pratt , U.S.A., of the Government Indian Sehool 
at Carlisle; Mr. Wm, H. Samuel, Principal of the Hart Grammar School; 
Mr. F. H..Nibeecker, of the House: of Refuge, “Glen tilis; Br. wa. He 
Clapp, of the Episcopal Academy; and Dr. George McClellan, of the 
Pennsylvania Academy of Fine Arts. They have not only offered me 
every facility for experimentation, but by their personal courtesy 


made. my visits, in several. cases. repeated, to their respective in- 


38. 


stitutions the most agreeable part of my work. Professor Fullerton 
BlSso Kindly placed at my disposal a considerable mumber of his 
Peeechts, DOL post cracuates, and of the senior and junior classes. 


TO G&11 Of these I desire to return my sincere thanks. 
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s= APPENDIX. -i- 


Description of the Figures used in the Experiments, 


In all three series,- 

Ali lines drawn in black drawing ink on white paper. 

| Ali Tienes 4 wi. in width. 

pome slirvht irregularities in the lines will be noticed in th 

reproductions. - These are the results of the rather indif- 
rere) Dhoweeraphnic work in copying, the figures them 

selves having been drawn with considerable care, 
As will be seen the reproductions are not on the 


same scale, 


Serres 7. 
Rectangles. 56 Figures. 
Throughout the series the base remains constantly I00 mm, 
The height varies 2 mm. between each figure and is expressed 
by the number placed inside. These numbers were of course absent 
in the originals. 


The measurements are fiven to the outside of the bounding line. 
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peraes Li, 
Crosses {axes of ellipses). 24 Figures. 

Throughout the series the horizontal line remains I50 mm., while 
the number placed at each figure expresses the length of the lower 
Hart of the vertical, As will be: seen, in Gach successive. figure 
this line becomes shorter by 2 mon, 

From the physiological tendency to overestimate the right part 
of a dividedline , it was necessary to make the vertical to the right 
of the middle of the horizontal line, the amount of the correction, 
gevermined empirically, being about 1.5 mm, When this correc ion 
was not made the effect was to make the figure look ill-drawn, yet it 
was not easy for the subject to say to which side the vertical ought 
to be moved. Since the upper vart of the vertical line is also over- 
estimated, it was necessary to make this by I.5 to 2.5 mm. shorter 


than the lower part. 
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ligne divided by @ point. 438 Figures, 


The line remains constantly 200 mm. lone. 

The cross-mark extends 4 mm. on Gither’ side of the line. 

The respective distances measured from the centre of the point 
to the ripht end of te lines, are civon by the numbers, 


1% Wee tGund that the point could not be placed nearer the end 


end of the line than 6 mm, without giving at a little distance 
the effect .of being Quite at the end, when we would have had 
hot a divided line at all but rather a line with a point at 


the end of: it. 
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: Object of these Experiments 


is to ascertain whether there is any general agree- 
ment as to which figures in each of the three sets 
shown appear to be the most pleasing. It is 
‘desir ed to test this question particularly among 
those who have not interested themselves in Art. 
\ 


If possible, no association (as of the zse to 
which a particular figure could be put, etc.) should 
Ibe allowed to determine your choice, but the fig- 
lures should be looked at as a serves of figures only 


ifrom which you are asked to choose the seemingly 
‘most pleasing. 
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| ; Please State -— 

| . 

| 

Sex ese : : 

' 

| 

Age, eae eee 

Profession Gre Gusiitess eye) ee a i 


'Are you specially MPLerested I Aner 56k 


Have you ever taken lessons in Teewine? 3. 


(Do not write anything on this page below.) 
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Please indicate on this page the figures which you find the most 
pleasing. 


FIRST SET OF FIGURES. 
SQUARES. . 


Which do you like best? (Indicate the figure by its number counted 
respectiy ely from the dop and /e/? side as below). 


No. of the figure chosen from top .......- 


No. of the figure chosen from left side... . 


Which do you like next best? 
No. of the liwure chosen fromptop. <-.9;- 2 2 as 


No. of the figure chosen from left side. . . . . 


SECOND SET OF FIGURES. 
CROSSES. 


Which do you like best? . 
No. of the figure chosen fromtop..... - 
No. of the figure chosen from left side... . . 
Which do you like next best? 


No. of the figure chosen from top... ..-+.-..-. 


No. of the figure chosen from left side... .. . 


: THIRD SET OF FIGURES. 


Lines divided into parts of different lengths. 


Which do you like best ? 


No. of the line chosen from top .....-....- 
42] 


No. of the line chosen from left side . 


Which do you like next best? 


‘ 


No. of the line chosen fromtop..... . 


No. of the line chosen from left side. . .. . ae 
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